


( 
\ 

• • r- 

*1 

I o ''u reyrred 
i. y 

v 

3» '.array Jones Toe .nieri 
C TICE F ■ Cl El T T " 
122 East 42nd treet 

PT'T 

i e.. 

eoti n C--2 
svei oi-yi 

ov: Yari 

i 







ection I 

>rc:. 

"cc 1 cor. 

1 Q4 • '-1*. / ■*-r,l >• l - »- J» ■ 
rourhl- 

♦ : • .or or r. ■ 
.p.4-! r*:' r •* l’ 

<0 " 

: rer-r ; 
• :erts coven ■ • d jv ■ 

. re** mend* 

1 thou fir. 

- U 1 . - V- O -3 . ' . ■ 

'• - to . :: r; r : . ' ' es oi 

: n v ■' t ■■ t,e : .e irecti' -o roQuarts 
>*• ►:> Q   O 

r> her, • hr beer, b of c.. )d t ' i: cl . e aevices ; 
:a in some rubber . on Id cc: tai i i ' . - 

9 o'.b ■' ic ‘‘.ire on . r oto* 

; fc r ievice .• lea v/i . Letoly elimi ; use 

1 ■ r> ■ fn ! • . pi ■ ] a- •' ,3pp ■*■1 

'fil f V*" r or t ce- .a an tnis a receive tne 
; v: ' . has • ' m; ietely transferred e rdrv .''a. • v c ar r 

1 . )i eoi re ;es wit! ‘ re Ordnance o fice *s t it . 1 - 
c veer of 4 •, be er 28t. ;.o v: *e ■ a re t a a • ' a cyect, -hi ?h 

r al - '. r.v .aided *" ■ cover onl • mot :r rare * ~ •» : 4 cl.es . 
■ ; ■ w b < ‘r It '''..esc: • r rdrra.ee vc icle e 0 

- • o. —' •: -fi 0 ■ r: rev car , sc - c rs, nl oth r cor. i ve.. *• les 
' ch arc * res'vt:,r eouio. • ed vn .h r era c * ; rer , 

«. y~ • 

n ’ pf • - -• -r* -\v«r%r 
L. > .• '-a L Vi V, 

■ ■■‘la I ' ■ : ■ 1 of \'A 
' p . >~<. • i, ]u r* i ■ c r' ■ • ■ * 2" o,v £ te r t: r sr. 

1 _ 

cor ri- • . lto tit vehicle. • • 1 vec 
;+udv one .rvel oment o' tie -neu 1 c -ire, ; c nicrinrl; ’Tier tr 
lr :r.era J .. ;e 1 r a 

t d .. 31 s wore : 
iff a • ' o J - * A o u ’ > • “• f A • O A * 1 

Vi rj b- n ' sd tried* vevei 
(' " reive ' ub ' 1C ace one* aae cc c3, 

-A • haired fror. r pralimina'- o:ro?y a ;< * ' ha aa*- • :tiv-c '-ad - . oer 
nojle, made it seem f par t t • ■ it no 1 at sfact ; . : could 

• : which wc 1 Id have comparable erf marc l::’e t 
e a.e’i- c ,. thout ; 0 • ' Qc a i a 

re • n the r.ea : c 

or off rts '0 ".ret. c bstitoio *cr ir ■ ; c r used 
: form oi ■ 

In addi ioi to th< ui c es ii le 1 our t of ns run : wei a to 
hese ie: 'as. ;he total ■ • : >:' steel eau P ’’ 

ch'no v:or 1 volved /.oa - revent : r use • 
critic .1 shorrare of stec nd .nocl ii.o t cl ena; x irr r.t. 



r - c — 

t nv o:' these substitute desifpas have ; roposed a so] id ru! oer 
,r9‘.d l or hr' otion or wear he nron c f tread in coi tuct v.ith -ho 

let - s me terially le 
i f'j-.i hie* -erd v.eer is rout lily in inverse proportion ‘o v>e 
-3n \ri cor.tuci with the n i. Thus. • i. sore instances more ru' er 
o'; Id be use-i vith this construction :han ir. the rteuir fie, tor the 

e mile&; vet the po ible edv ' re- ot 
on 1 h' rdl'.y offset this 1* •• ac vantagc , 

■>co dure 

: ~i 
stir.-* f 

;i ".cd nr 

i ice was *e< uesteo ' fw ..is . u 
which rel • to vri •: o 

mbs itute f~ • he pre: cut troux v 
- . 3©v r&l ■ :sand .he.... v r i - 

.istfr.ee c: the "fleers 
i nt X nve r Coun< 
... • • r Hi js wheel • peoiy, er.c 

■ ne e fie esigrn re nj eke froi th e 

with i 1 -: 
. .or h. ■ ” been 
-ire. These 

..he 

■ and re' 
>f the I/ox or Transsor -.vis.’ 

the c 1 -. of «-nrinnors ■; n. 
■ei Cor- 

pat r a snera 
-se v.r. h ?h cs Id ro1 

nu er c n . rr. cor 
sod for r e ret s v. 

\ 

. - with 
, the 
Pucc .nee 

rati on. 
h. survey 
red eas ; b ft 

• r j ~ - r 

it-L ;orferences 
. ■ ■ < '1 ermine 

ast ii on neotior with pne 
,. • v-tner tun e i.eov ’ a had e 
. wort i followinf • 
along this 1ioe whieh they 
i.-r.d rubber . sorle :.ad forme 
"rr'i ieers entitled, ’’Trie 
. st, c o . ’ / 2* War 

■ vice wl ic we r ;©ived lr 
‘ i n ru-sent • err rive ver 
and thf t no ,ther tyre ccul 
furthermore that v. shouts 

held w tl auto : iv< ■ rub 
In t experirrental w had si’ ' ■ ‘ 
m£ tic ti 3 ul s tut< } and to d( 3mine 

■ • ork in or ogress jr ny idea • whim would 
• iiad app- rc t y da e very lit le work 
e-e wi 11. r,.r t* trie cm out. T ie automotive 

(' ommi t ee ’roir bhf S ooiety <. . ic t * 

such sub.• tutes; -.hr 
for neve1?ring rc testin' 
should be nm into soeedin 

:o: iobi le • rul Rubber Ir - u stry• s Tir* 0sin- 
r -ineeri: r. • oa’-d' ; ::u the rincipal 
: them, lal and w n, was ih< 

j hjad ei )si^ ad for pr ■ tir 
■ >e satisfactorily used on tr -m, and 

on be via: mi r our time end m oey hunt in.? 
1 ) - ,lIse, r. ji e n md m. 11er 1 a i s reeju . •• v 

■■ubistitut© Mhec-1 r tire stru-r ures 
u,■ the n n yiithetic .rubber p arts. 

re1i sui © - 
tur 3 i nies, 

■,ne wo il< 8 m * nelj f J t attacking t . s r 1 lor • * ; ' 
r: ch of t -o. . ani< 

. blew and voiced a will nass to ce udy and ' « er * 
: >ntai wheels for .est. 

The rotor Iran sport D vision in 'ormed ur that ap m matcuy oO,.- 
. the total rubl • requir tf.t ' ' ' 

2: toi ru* which hakes tl • 



i sh ■n’’ r- ■ ' savenr. in /" er a suss tat * e wo* .• c s.\ *o e 
esi ’ : c ie . wever in c r t red ' ■*> u ■ 4- .'a ■ j • ■ - ’^1*0 
• ■ e r. 3- : ? » * T ■ l' ;or Ir ei i« avor; i < s ’ ;ic - 1 e 

- . s -r .;6Q -t. -he Ord> c l for ;! r a * me :tor » 
tc ' ci * r; lb* is ion ho : e r i • : :.e 

v sn vo. if le the " 

: roeeed tr . i » ■ • 
- . . .. ■ - _• i_- ■ f rsil ot ii si .c for Di . „ 

" . - 1 ( 3 . k. 1 U I 
'.-.3lie.' that : 

V CO 

u lc. r e 
vne\ - c ♦.ire wh i 'cold bo 

1 3: • bo* me t ( nd 3 trat 
nice air so* 'i. t: ors wet ■; 

' ere 
u o c ♦ 

■:: r. ~ . *. c .. tc <?• • 
:r > ■ tv.bst a-he 

t ? . b V 9 
i ' " , : ft ' * c 

re v;'.cel vi.' ' 
1 " : 

r. r:v ■ * ? 

tire ' lee. 
; ; *. n: : 

.ileage r cr: >r t ve'r. ■ 1 ;s 

t re 16 3.. h it ■ -nt, 
orr 1 at 

oi 

t: e - r .cl for m of the ■ use' 
e r r.o r ■ ' ■ t 1. ■ h * 
s . difficult to fine . n oi 

f or.: f e .\h> ;1 and i *o struct ".*3 • ov. i o 
i 11 • 

r c he cat nufac 
o. s v.. . such th 3r ye as Jo 

:and.c.rd 1 t 
It3.1 d • re net- vely wc- .i . - or. 

In.quir > are now b< le 
• .lots Lai ratory in I'ac s c , isc nil 

c • ■ mte .. oar etenlino »tho: 
o subs t: hu~ ' d fo- ‘ he stc 1 >m. use. nf-.e i jr the vh e - 1 cor.t 

lete n hre rvtioi 

f.-.o luce '.'heel Comptr.;- v. jre th.e .’ *r > to or . .lo .* o 'G\ rr . Mt 
ssilient w ■ 1 s' uoture id3r this 

roile. s i i o!;s -etween i Inner ■* d ir ou . r r - s 
r€ - do u . one having i * -inuox > n nd the 

i ninary tests >f the? - f 3 typ ss .. re it 'c; I . ... 
- * - •• whs decided, pri' cj llj 
t al 1 / o t < ' * ■' ' . ' V . i . - - ' »> .. ,:c •. -b i c anc k-' V '' ^ - • » 

This <•. nt* minus rin .1 ' v.hael •• 
^ • •__ 



4 

*»i t: 1 and < ’ :*kin^ ci' ue at r rim w* s iak"ng 
' cec :r h. 3 re was no -or-: lient tread* £ ■ result of these 

r ] •": r. • ". /i‘ • 1 - vher • . r; re-dr . ' poei and * Tmvr de to 
lly its wc rhe se >r.d leels sent c 

. urust. r 4 J:« .ve n r ' *. ‘.is velo a: 
or 1" . mrii • .oratur .. il te r- r '7, a -o: - 

on; 1;/ - in - rated t lie stir •* • ie i t 1 - ck; . * 
0 •e Is v . r.o r beinr a- .loci mod x ro-bui' 

l -uw 1 ’ i i 0 ixt tests s v for r re '■ 1 •• 
- 1 be a- f * tic 'd will o used oy- i as 3 a-.g 1 ~ 

4-. 

: ■; r. tic j. • 
r • -1 - **v re 
sr u' ■ 

: to cr <*er illy r e he r 

I' r • - : v + *> t5 we*• * 10 tec 
r"> 

. .-1 
.£ e_ or ‘ . (r 

or deli', or 
>e' .bi 1 iti• * :t is r *3 »-» 

L J *. • - 

rd O' hi: *U«St <L5th 
.c 4 . .i ,3e *>f 

: V! t «o 
■f i.- V.all f:P 

ib-it rerr: ue 

.1 S-S i * .re : \vo: 
cr r1 i r i rec 

v ' - ic e c o' ir. ta 

rsoi, *; hoi’ i a :r ' rar. ."9 
: uosted u£ 
V O f rfti r/'t c a: r a :rie 

i >f. a cea 

, - 3 c e a 
• d Hr. jo • eeIs . 

1 . ' ? or i: t • c t 7 i : t 

>il t ti c- 
ra a zi t d f 1: ntr 
e ....-a 1 s ■» 

;rt"> r hr • . urav.: 
:-el. ' v *e tee1 

: ’o -?rt 
to • t .cl bird 3d a fii 

•'tin who ■ i 
ic ture 

.ion" v. h ot r •. * nine n s ?c ta w 
■ s. oiabird, vr. 11 bo fom< in 

iy,n; 1 or os tank '-'ture? oi ire 
the veilab! Ur t 
the -rd plan'* sr . :e; t ourst ::.n 

. ns ’ r n o: t ier € t »stc r . ro i 

vs f t 1 1 

3 j ial: no 
• Y *€ * er.. >r in rr ta 1 

3rimer. • 
Cc.KJ t t 
usinp 

19< IS 

; r. n< .v do.. - 
•,.'i hr c 

c; " cwr. fui . s ui 11 sc 

lilt • n - , f -r 
C V. ; 
idi t: ra] 

ts 

resci 1ms ndice.t all c ; ' 
, . reli.rdnarv ly a 

• <5 

•ly ’ on 3iit sr, . t awinpis ■*' r :ur; ; 
! 1 be f n r. ir cti on t r f this ? r t 

i expects that . 1 a he a n 
ready ior tect at I ast thi e 3 fou • suit la t dn 

r y for • e o these wheels, read nelude 
l it •;/; os • a- r 

t ■ ; i< r be cl ' £ t o 1 



5 

robably could > o'; t© used £ a':is 'actor ly i: the ocr.Suf uction of a 
c' ratio t: oxcart Tor the t-ead material.* 

* r, 1 a v.xich > : Jon 1 - tv. 
r i ) >y • ;he 

on .cli r ’d i a or. 

""■o o ■' 
. h: c: ' ■ 3 a r 

vv -on * o . - + • re san: • '' 
r rco r for * ? i v - .1 •- v r- ■*• ’ ^ „ .4,_ w 

r; j - •:* d t ' ■ cv: ere ’ our n ' 1 e it vhe< 
e~ '1 Y hr s 1r d .voice c "e leroiv. 

0 »* . 7‘ "rod 1 ' . I . .92 •' 15 'V ! rd 

i f si - by tin - 'c 'et<‘ * r- , 
/* r r\ ' —n.» e tiro ice9 t° * ■ n it jrd 

8 ' tel ' 
V i CIOl * 

v ; *>£ . ib] e •: -t nd 
■; •( r il boi 

- ' Ac ~r■' 1 I? ure 
- . cbe ir ; usee 
stn 
u M ■ 

t r boc 
.r ludir 

1 t 9d 
T - - - 

rer: Ihe 
nito- r- 

-r fi on ice 
tens is a 
.at nr. a 
ruaj;j' of 

11 "ie, 
■* c t rir 1 r ' o £ 11 

r 11! 1*- ii. 
it v.’o deter 
c c o with soi 

. an i ho\ 
r r 9 loir.? 

■ d . • ion 
rvo er h 
rb t< r 

' - f ari ..... 
US© Of £ rr i" 1 ; “ o .r : 

nd cr; • Liz ■ ‘ - 
• 'i hat tes 'is 1 il . ®d© >i i 

’orr of nor -re lilioni -• © L cor.f 
i- e bakei ce* 5i 

- e n eon }unc v.i th ■ 1 :c •- 
r r I nd or- 3* con-.' x.1 3d by t 

• 1 pny -r. a 1: ? ’• t ;ruek r c iy c-: ^he- 
-v or. a • r . f -or oa * ' id 

.I-,. . (5 th.‘ n'Lbcr 
v 

• tiio no’d re ..' t ly 
£ - rure* . 

r u *er 
.ot'.r.nr ;• c.r 

s iny v. or do n 11 -or f 
. ,-c * or 0 ' th 3 1711 

r. terry 1' i ?'x 1 
the :v.c ebrl:er or 

] .1 -» nr. o a v 

o. ..cte or. 

, st into * >r "he . re 

and 
o 

’X litutfl 
must be ) of up 
a r ’ 1 ■ o 0int 3 

ta ror* mi r ; ni 1 
r combe -. ?r ri * j v:i ',b no sv ■■er.. \ . : t:; f on 
•«r inTesf Tfwi ou i - 

f /) (0 

for 00: b:.t • 
3 s 

v d t f. e i 

3; • _ h'3we*. r th ;t t sr ;5 if" it.crv all- :.u. ?r .« v.ho^j 
■ d: ni..>tr' * 'r 

tori ly le £ ' er 
use mf' 

+*y> f ^ 
3 ierjlo oc unc.cr t‘i r or v>e 0 
i*V a o -r vp - . . - «- o. C. ’ n T-. . ’ - - * *< 

.bin £ f ar . of tho aro_ ths *. rtit v;hoe !. oonw :i9 

' st • ro d S a 
■..r.oct h. 1: 

i.~ ur.:* v re- rcof, 1 J oa abl ’ b ' a *: '"v 1 w; on 
;. c abes e . 

1 4-, 
.id ’art th ; x *ber. ■; -'-r 

s )i 'e vn.’-o* i test '' satis r et or 
-ny [r J-^ .1. t ":iiTr,‘.ni " r 3.. 

vs be 3 • ‘T 

c sib le subs ti 
heel” soei h© si »les and t set >ry his v:ne©l 

t ;, Hy 8 JQ1 th' n ;1 e star., rd v-'heal c * a: 
r©sent neumi ic par© 1 It if installed 

ft takes to d.nnr''- a pneu tic ‘ire,. 



c*
 

cr
 

;6 II 

'T' RES C : WHEELS WHICH HAVE BEER BUILT AND GIVEN URF.LIMTILARY TESTS 

Summary 

vh.s A iti r. contains rl c V rraphs, drawings, 'in'* infonnati ;n on 
e ch '-.rials usod, weigh* ' nd other pertinent data relating to 
best .’heels which ha-ve oeet designed aid bruit and given prelim- 

ir.er r r : its at the Ordnance L/tor Trarsooit Bn.ie at Comp H lablrdc 
ties. tests were conch tied undr.r tie supervision of Captain 

A, I. Cleveland, Liaisn Officer under fclr s Pr jecc» and iaptal.n 
R, H. ' nrk, Chief Test Officer. 

:y • fir t throe wheels v-ted have n< resiliency other than th< 
sr:a 11 caount contained in ‘ho materials tl ernce Ives, and for purposes 
f rlarcifi it h r. have been ecus: dorec as possible substitutes for 

tire, r f;r use as e delivery tire. [k delivery the ' lo mat.ia spare 
* r- ua - n & «rV. nri' «r -v •. i n r\ f - r. 1 I r.A , X.V 

idf and left on the car until placed in actual serheej) 
identifie f i the purposes o this report as f >llaws: 

lw Grass -Minute . bee . 
2, At3a.G-,louden T* re 
3, Q' iyear-Tmpre; ratud Cotton Ti'u 

ar.c 
\\ ^ 6 

fr.e re • inin:* 
may oe r Passed 

three which have acme ferm f resilient structure 
as ivheels ' r administrative cr rcssib. combat 

are as foil wy* 

d* Budi-I. lied Spring Tire 
5» Amp'at Hatjo*-Spring Sp ke Wheel 
6 c. Mar bii -Rubber Up ke Wheel 

As a result of the preliminary tc'Sts which were conducted at 
Camp Ar.labi! i the Bund Wheel ( om any have beer, requested ho re- 
design tic; • wheel aid submit t for furtl er :est; aid t:.*- Ordnance 

ve formally requested ter eacl of J:; Ampat-Hajos an' 
arti . .c1 s for core comprehensive test • 

Additional tests were n <\$ on the "a t±r whf I t De * *oity and 
as a result of further inupeoblon of this v.he-al 1. Lieutenant Col n*l 
j„ Colby and other officers at Detroit it war iu-ges + el that ,he 
•• nber C the Martin type wheels t( be. «j pli< d irorei sad to fif¬ 
teen or twenty* the ma j rity to bo urn is od v. it > th muc and eni. w 
tread and four < r five w.th kh.-j sand irea> v 

It is expected that the three resilient vhersl structures, numbers 
4t f and 6. ab - which ar<- now being bv}.h for further test wil: 

bo t sady within no next nix eight wef h« 
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MARTIN - RUBBER SPOKE WHEEL 

SUBSTITUTE FCR THE PNEUMATIC TIRE 

ThiB wheel, invented by J. V. Martin, has been in the 

process of development for the past eight or ten years. The present 

design has been built and run satisfactorily some 11,000 miles on 

a standard passenger car. 

The general construction and appearance of this wheel is 

ahown in Figures 13 and 14, and the drawing Figure 15 shows the 

cross section and inner construction. 

The standard automotive wheel is used for the center. Most 

of the outer rim is removed, which results in an appreciable saving 

in steel. 

The spokes are of rubber. While substitutes are being tried 

it is likely that a good grade of rubber not subject to permanent 

set will be required. The maximum stretch under impact is ouch 

below the elastic limit of the rubber used. 

The outer rim consists of three separate hoops which permit 

. ^ „__4Each hoop contains a solid hickory 
deformation to road contcur. uatu h 

^ sufficient tread for the mileage 
ring, rubber covered and with sumcienv, 

, rousted instead of solid hickory is being 
or service required. Laminated 

, . +n have definite advantages, 
experimented with and seems oO have ae 
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This wheel has more available resiliency and cushioning than 

the pneumatic tire. Table II illustrates this* It showB the 

relative deflections under various loads of the Martin Wheel and the 

standard military pneumatic tire inflated to 36 pounds pressure. 

'at le T 1 Jl 

Load in pounds Deflect .on Martin Wheel Deflection pneumatic tire, 

600 *395" -^81 

300 *5f6 •592 

1000 •698 

1200 -882 

1400 —3 ’ 

1600 '‘-•35?- 

1800 1.636 

.697 

.807 

.922 

1.039 

1.160 

This additional resiliency is of particular advantage at 

,igh speeds and over rough ground. It provides easier handling 

o t_ in dame ire to the car and driver. 
>f the car and should result in -e83 aamat-e 

. . 4. _s •; hp r0fid is less than witu .h'. 
The tread area in contact with che roaa 

tm if »nd 17 illustrate this. This might 
Dneumatic tire. Figures le and !/ musn 

indicate less traction in ,ud and sand, tut actual tests prove this 

is not the case. This seller tread area might also indicate that 

, . . , However, the lower temperature 
more tread wear would take ?->'*- 

. .. .. Whpel will tend to reduce tread wear, 
of operation of the Margin 
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Teste will be made to determine the tread wear on the Martin 

Wheel ae compared to the pneumatic tire. The use of laminated 

r.ickory hoope instead of solid hickory tends to increase the tread 

area and is one of the advantages of the laminated hickory. 

Since the Martin Wheel does not contain air and will appar¬ 

ently stand as much or more impact than the pneumatic without de¬ 

structive damage, only four wheels, in place of the five pneumatics, 

would be required on the four wheeled vehicle. Thus an appreciable 

saving in both rubber and steel would result from the use of the 

Martin Wheel. 

Table III following indicates the comparative weights of 

five pneumatic tires and wheels and four Martin wheels. 

Table III 

Materials 

Five pneumatic tires 
(mud and snow tread), 
standard tube and wheel 

Four Martin Wheels 

as tested Saving 

Fubber 
Compound 127.5 lbs. 108 lbs.* 19.5 lbs. 

Steel 123.5 lbs. 46 lbs. 77.5 lbs. 

Cotton 

Fabric 25.0 lbs. 25.0 lbs. 

Wood 54 lbs. (54 lbs.) 

Total 276.0 lbs. 208 lbs. 

♦Redesign will reduce this materially. 
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These wheels had been designed before there was any rubber 

shortage. It is the inventor's opinion that a redesign could 

eliminate approximately 25% of the rubber required in wheels for 

combat service. For administrative use some of the spokes could 

be left out with a corresponding reduction of approximately 40* 

in rubber required. 

Four of these wheels were built by the inventor and submitted 

at Camp Holabird on August 25 for test. More complete road tests 

.ere made on these than on the other wheels, since the car could 

be completely equipped. 

Further testa were made with these four wheels on the 1/4 ton 

vehicle at the Ford tank test course at Detroit. The car was run 

at varying speeds from 20 to approximately 50 miles per hour over 

a series of ditches one to two feet deep. It was circled at its 

minimum driving radius at speeds up to 25 miles per hour, It was 

j ff cheer drop of about* three to 
also driven up on Incline and oif a sheer orop 

four feet at speeds up to 30 miles per hour. Implicate tests 

were made with the car equipped with the pneumatics and a motion 

picture film was taken of all these tests. 

aubw„ „ th. «... « <w “°'*bua “» 

,„»..«.««w «... 
. Factory Products Company at Detroit 

A contract has been made "itn Factory r 

.. - +h^se wheels. A large part of the work 
for the construction of th.f 

will be done at the Ford Motor Company. 



Following the Detroit tests end a further inspection of these 

wheels by Lt. Col. J. H. Colby and other officers, the request 

was increased to twenty, the majority to be equipped with the 

mud and snow tread and four or five with the sand tread. These 

will be ready for test within four to eight weeks. 

The photograph, Figure 18, indicates a possible modification 

of this type of wheel, which again would substantially reduce the 

amount of rubber required. This particular ..'heel with the coiled 

spring spokes is merely a hand made model built to illustrate the 

principle. It is likely that considerable development work would 

be necessary before this type of wheel would be ready for further 

best. 

The Ordnance Department have specifically requested that we 

endeavor to develop this spring spoke wheel because of the real 

saving in rubber which would result if this type of construction 

approaches in performance that of the rubber spoke wheel. Estimates 

are now being prepared and a contract will in all probability be 

. „ n-cpssarv research and development for 
entered into covering the nc-ccssa y 

— i-.frvn ar nnnP+.TM1C.t "LoH • 

* 
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SECTION III 

TIFES AND WHEELS UNDER CONSTRUCTION 

This Section of tht report contains brief information and 

IrawlngB or sketches where available showing the tires or wheels 

,hich are no* fceinG built for test. Some of these are being maae 

jnder contract with our office ar.d others are being made without 

expense to the Government. They have all been designed as a 

possible substitute for the pneumatic tire. 

It is anticipated that ell of these wheels will be completed 

and submitted for preliminary test within the next six to eight 

weeks 

-41- 



TARN-COILFD SPFING TIRE 

Four of these wheels, which consist fundamentally of a 

round wire, coiled spring annulu3 with an outer tread material, 

are being made up under contract. These are being made as a 

tire to fit on the standard military rim. 

Assembly drawings of this wheel have not been completed 

and are consequently not included. 

The construction work is well along on these wheels but 

the contractor estimates that they will not be ready for test 

until the latter part of November, 



NEWTON-STFEL TIRE 

Two of these wheels are now under construction under a 

contract. The detailed essembly drawing of this tire has not 

been completed and consequently is not included. It is being 

made to mount on the standard military rim. 

This construction consists essentially of thin sheets of 

steel formed in the s'nape of the pneumatic tire with an inner 

continuous supporting rim. Between this inner supporting rim 

and the metal tire a cushioning member of cork, brake-lining 

material or something similar is to be used to assist m 

transferring the static load and impact to all parts of the tire. 

The metallic tire will be equipped with some form of tread 

material or cover such as the United States Rubber Company 

tire sandal or possibly one of the other impregnated carpet- 

like materials. 

These wheels should be completed and ready for test within 

four to six weeks. 



KELSEY HAYES FHEEL COMPANY - METAL TIRE 

Figure 19 illustrates the construction of this tire. 

These experimental tires are being machined from a casting and 

heat treated. On a production basis they would probably be 

forged or pressed from sheet steel. A tread of one of the 

impregnated carpets or possibly the Weiswasser material *ill 

be used. 

Originally > it had been planned to construct two of these 

tires, but flaws in the original casting will probably re.ult 

in only one being submitted for the first preliminary tests. 

This tire is being made without expense to the Government and 

will probably be ready for test within four to six weeks. 
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KNOX - "V" SPRING TIRE 

Figure 20 illustrates the design of this wheel which has 

been built by Mr. Knox without expense to the Government. 

Two of these wheels have already been shipped to Camp Holabird 

for test, but the tests will not be conducted until at least 

three or four other wheels are reedy. 

It appeared to us that rather early fatigue and crystalliza¬ 

tion would take place at the bottom of the "V" with this 

type of construction. However, Mr. Knox believed that con¬ 

siderable mileage could be obtained before this fatigue would 

take place, and that due to the simplicity of construction 

of this type of wheel we should consider it among the others 

which we were testing. 
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.Tnop - "3" SPFINC- TIRE 

Figure 21 illustrates the construction of this tire which 

is being built under contract. This tire is somewhat similar 

in construction to the one which hos been submitted by llr. 

Knox and we believe has the same criticism, that early fatigue 

is likely to take place at the point of attachment of the 

springs to the inner and outer rim. 

Construction has Just been started on these tires and 

Trill be ready for test until the latter 
it is not lively they 

part of November, 
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IiFOV'N DOUBLE COILED SPRING TIDE 

Figure 22 illustrates the general construction of this 

tire which is being built under contract, for mounting on the 

standard military rim. 

Its general design is somewhat similar to the one being 

designed and built by Tern, except this wheel uses two sets 

of coiled springs instead of one, and is using flat spring 

steel instead of round wire as in the Tarn construction. 

One of the various tread materials which are being 

experimented with will be used on these four wheels on which 

construction has just been started. It i3 not likely «,hat 

these wheels will be ready xor test uni/’. 1 tne latter pa- t of 

November or early in December. 
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lean-boeber biscuits tire 

Figure 23 illustrates the general construction and prin¬ 

ciples of this design, which is being built for the standard 

military rim. 

The inventor informs me that wheels of this type were 

built and used on some trucks in the Northwest in 1928 and 

*29 and were at least far superior in performance to the solid 

rubier tires which were in use at that time, 

While this construction uses some rubber, it is only a 

Email proportion of that used in the standard pneumatic. 

Four of these wheels are being built under contract. 

The construction has just recently been started and delivery 

will probably be made early in December. 
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